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WI ABSTRACT 
A novel composition of matter comprising a mixture of 
a nitrocelluiose polymer and a plasticizer comprising 
NJ dimethyl roethylene dtitramine. 
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/-- NEW PLASTICIZER FOR XITRUPOLYMERS 

BACKGRUUND OF THE INVENTION 

It is necessars and required in the explosive art and in 
the propellant art to provide a plasticizer for nitrocellu- 
lose. 

Nitramine plasticizers have been known for manv 
years. Huwever, aI1 previously used nitramine piastici~~ 
ers contained both nitramine and nitroxy ester groups 

N+N’ Dimethyl methylenedinitroamine (DMMD) also 
known as N,N’ dimethy: N-PJ dinitro-methanediamine. 
The abbreviation DM?+<D shall be used hereinafter to 
designate this compound is the first nitxamine plasticizer 
which does not contain a nitroxy ester group, DMMD 
has the following formula: 

Atthough there are many well knuwn and readily 
available plasticizers for nitropolymers, none are en- 
tirely satisfactory. Compounds such as adiponitrile, 
triacerin, dibutyl phthalate are very good plasticizers 
but are inert and actually lower the energv content of 
the nirropolymer, On the other hand. compounds such 
as diethyleneglycoldinitrate, l,l, l-trimethylolethane- 
trinitrate, nitroisobutyltrinitrate, and nitroglycerin con- 
tribute energy but they have the undesirable character- 
istics associated with nitrate esters; toxicity (headache 
potential), volatility, low thermal stabilitv and high 
shock sensitivity. Nitroglycerin shows th;se undesir- 
able properties to the greatest extent. 

Nitramine compounds are both energetic and show 
considerable improvement in hazardous properties over 
those of the nitrate ester type. The cyclic nitramines, 
HMX and RDX are routinely used in propellant and 
explosives today to meet performance and safety goals. 
However, these nitramines are high melting soiids and 
certainly cannot be used as plasticizers. &me linear 
nitramjnes have low melting points which make them 
potential plasticizers. 

SUMMARY OF THE ITU’VENTIUN 

x3 Dimethyl methylenedinitramine (DMMD) can 
be considered the simplest member of two series of 
linear nitramines, with the following elemental struc- 

Where (Series A): 
n = 1. M.P.=-$~c c.. DM!HD 

Pt 
3 n = &. M.P. = 168’~169” c.. 2.3.6.trinitro-2.4.6- 

! trxuaheptane 
fl= 3, k4.p. = 21j0-21gc C.. 2.4.4.8tetra nitro 2.3.6.8- 

terrazanonane 
n=,r. M.P.- 28()“-290” C.. (Dscompositioni 

And Ww-e (Series Elk 
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n = 1, CHJ--N-CHz--N--CH> = DMMD 

In both series A and B, the simplest member is the 
same compound, DMMD. It is the only one of these 
linear nitramines which plasticizes nitrocellulose. x7x’ 
Dimethyl methylene dinitramine is a novel plasticizer 
for nitrocellulose and the mixture is a novei composi- 
tion. 

A possible explanation for this plasticization abili:y ic 
given belo\\?: The methylene group is probable &- d 
vated by the two electron-attracting substituents anC 
forms a hydrogen bond with either the hvdroxvl or the m 
nitroxy ester groups on the nitrocellulose. These two 
adjacent nitfamine groups do not make the hydrogen> 
in the methylene group (-CH2-) acidic but only po- 
larize them. 

Accordingly it is one object of this invention to pro- 
vide a novel plasticizer for nitrocellulose. 

It is also one important object of the invenrion to 
provide a novel composition of matter comprising ni- 
trocellulose and N,W dimethylmethylenedinitramjne. 

It is another important object of the invention to 
provide a novel composition of matter comprising ni- 
trocellulose and dimethylmethylenedinitramine and an 
energetic co-plasticizer from the group comprising 
bis(t&dinitropropyl) formal, Bis(Z-fluoro-2,2-dinitra- 
ethyl) amine, Bis(2,2,2-trinitroethvl) formal. b&(2- 
fluoro-2,2=dinitroethyl) formal. 

It is a further object of the invention to provide a 
novel composition of matter comprising nitrocellulose 
and dimethylmethylenedinitramine and an energetic 
co-plasticizer and a high-melting nitramine from the 
group comprising HMX and RDX. 

DETAILED DESCRIPTION OF TI-IE 
INVEPJTIUhT 

The plasticizer NJ’ dimethyl methyienedinitramine 
(DMMD) may be mixed with nitrocellulose and other 
energetic compounds such as bis(2,2dinitropropvl) for- 
mal and Bis(2-fluoro-2,2-dinitroethyl) amine. 

l%e ratio of the mixture of these two compounds w 
DMMD will usualIql fall within the ratio from about : 
to 10 to i0 tu 1 weight. However, the preferred range i.- 
from about 40% to 90% DMMD with the other WC 
plasticizers constituting the balance of the plasticizer 
mix. 

DMMD has good plasticizing abiliry and at the came 
time is sufficiently energetic SO it will not degrade the 
performance of the nitropolymer. Nthough there ark 
plasricizers which exhibit sometdat better piasriciring 
ability. these compounds all result in Io~er energy for- 
mulations. Likewise, there are pfasticizers which haw 
energ>f qua! to or greater than the DM1ZiD. ‘but rhe! 
are al! inferior to this substance ir! either thermal or 
safery characteristics. 
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impact sensitivity: 3 consecuri\le positives = 300 kg- 
cm* 

Electrostatic sensitivity: 20 consecutive negatives, 2 
SOW volts = 8.8 joules 

Sliding friction sensitivity: 20 consecutive negatives, 

8 fr/sec =740 1bs *Maximum reading on machine at 
lowest sensitivity. In addition, DMMD will combine 
with high melting nitrocompounds to lower the freez- 10 
ing point of the mixture to an acceptable value. For 
example, bis(2,2,2-trinitroethyl) formal has a melting 
point of 65’ C., but a mixture of 40% DMMD and this 
trinitro-compound melts at 0” C., a lowering of 65” C. 

The DMMD can be used to plasricize other poly- 15 
mers. 20% of this compound appears to improve me- 
chanical properties when incorporated into polyca- 
prolactone, carboxykerminateb polybutadiene or vi- 
nyl-terminated polybutadiene binders. 

20 
EXAMPLE 3 

DMMD was mixed with plastisol nitrocellulose 
(FWC) and the mixture heated to 80” C. A tough pa& 
mer was .found which remained transparent even after 
several months at mm temperature. 25 

. --- - ~~- 
1.0 g DMMD 
1.0 g PNC 

30 
By comparing the Differential Scanning Calorimeter 

pk~ts it could be seen that the DMMD dissotved in the 
nitrocelluose (no melting observed). 

EXAMPLE 11 35 
DMMD was mixed with a nitrocelluose (13%N) 

lacquer, the solution poured over a pool of mercury, 
and then allowed to air dry for four days. A transparent, 
strong film was formed. 

40 
_--.--. ~ 

2.0 g 
2.0 g 
25 ml 

14 ml 

DMMD 
nitrcbcellulose (I?% nitrogen) 
ethyl acetate 
h sdvcnt mix turc 
ethvl akohcd 35 

EXAMPLE III 
DMMD as caplasticizer; Possible use as a gun propel= 5. 

lant. 

Ehsr 2,1.~-trinitroethyl)formal 
DMMD 
Plastisd nitrocellulose 
Tnaeelln 
Ad1pon1rriie 

‘,-Sit rcld@mylamm 

-continued 

Formed strong, transparent matrix after heating for 3 
hrs at 65” C. Theoretical: Impetus=428 x 105 ft-lb/lb at 
3816” K. 

EXA,MPLE V 

DMAkID as coplasticizer Rocket Propellant 

Bis(2-Ruoro 2,2dinitrwthyl)amine 
DMMD 
Plastisol nitrocellulose 
Adipdni t rile 
2-Nitrodiphenyknine 

5.5 g 
1.4 g 
2.9 p 
0.1 g 
0.1 g 

Heated in 60” C. oven to form tough, transparent ma- 
trix+ Nitrogen taliani at 110" C.-Slope is 0.27 mm/min. 

Safety Characteristics: 
Impact sensitivitv; 3 consecutive positives, 5 kg wt. 

(KG/CM)= li5 
Friction sensitivity: 20 consecutive negatives, 8 ft/sec 

(Ibs)-980 
Electrostatic sensitivity: 20 consecutive negatives, 

5000 Qoules)-J25 

EXAMPLE 6 

DMMD as coplasticizer, propellant filled with cyclo- 
trimethylenetrinitramink (RDX). 

~is(2-nuoroo2,2cdinitroethy)amine 
DMMD 
PhstSol nitrocelhlose 
Adiponitriie 
2-Nitdiphenylamine 
Cydot~methylenet~nitramine (RDX) 
Bis~Z-ndurs2.2~initroethy~~forma~ 

3.00 g 
0.84 g 
I.74 g 
0.06 g 
0.06 g 
4.00 g 
0.30 g 

Theoretical: Specific impulse 251 lb set/lb mass, den- 
sity 1.689 g/cc. 

Manv obvious modifications and embodiments of the 
specific invention, other than those set forth above, will 
readily come to mind to one skilled in the art and having 
the benefit of the teachings presented in the foregoing 
description and the accompanving drawings of the sub 
ject invention and hence it is t& be understood that such 
modifications are included within the scope of the ap- 
pended ciaims. 

What is claimed is: 
1. A composition of matter comprising a mixture of 

nitrocellulose and NN’dimethyl-N,S’ dinitro- 
methanediamine as a plasticizer rherefore. 

2. The composition of claim 1 where the nitroceHu- 
lose has a molecular weight in the range of 1OB00 IO 
50.000 and nitrogen content 1 I G to 13%. 

3. The composition of claim L wkrein the nitrocellu- 
lose is present in an amount of WZ to ~5% bl; weight 
and the ,“i.N’-dimeth~l-?it,;z(:‘-eini;ro methane&amine is 
present in an amount of -5q IO VI% by weight. 

4. A wmpos~tirsn of rnait<i somprking a misture of 
nitrocelMc!se and N.‘i’-dimeth?.1-N.N’-dinit.ro- 
met’nanedjaminc as a piawwer thereof. ;Ind hrlheJ 
~gj-y'ic;?"m ,,, ,. ,,,* 3~1 er!erre!ic c,.,.!,...~ f-if-Y Q’E’TiZer se!ectec! from the 
E'OUp cmwisting -of bisiX dinimyv~~py~} formal, 
bis(2.2.2-trinitrrl~~h\ll) forrnti1. 5i~(1-fiuclro-2.2-dil7it~cle- 

-3 ’ f hyi lamintl. ;uid I-N _._- f?Llorr~-Z.2 -r!intutw hyi) ir,rrn:~l 
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3. The composition of claim 4 wherein the ratio of 

N,N’ dimethyl-N,N’ dinitro-methanediamine dinitra- 
mine to energetic co-plasticizer varies fram about IO 10 

1 to about 1 to IO. 
6. The composition of claim 4 wherein the composi- 

5 

tion is filled with a high melting &amine from the 
group comprising HMX (cyclotetramethylenetetrani- 
tramine) and RDX (cycfotrimethylenetrinitramine). 

10 

1s 

20 

6 
7. A novel composition of matter comprising a mix- 

ture of nitrocellulose, N,N’cdimethy~-N,N’-dj~~tr~ me- 
thanediamine as a plasticizer and a filler selected from 
the group consisting of RDX and HMX. 

8. A rocket propellant comprising a mixture of nitro- 
cellulose, N,N’-dimethyl-N,N’ dinitro-mgthanediamine 
as a plasticizer and a filler comprising a cyclic nitra- 
mine. 

l l * l l 
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